The accuracy of a machined component is affected by the physical accuracy of the machine, user effects, and the work-piece environment. This paper reports research work on the implementation of such methods together with retrofitting to an existing FMS machine tool in order to achieve a much higher accuracy.
INTRODUCTION
The importance of enhancing machine tool accuracy is well recognized due to the increasing demand for accurate machined products. Improving machine accuracy by careful design and manufacturing has been extensively used, and is known as the error avoidance approach. Although this approach is indispensable to ensure basic machine accuracy, the error compensation approach has received wide attention as a means to costeffectively further improve machine accuracy. In Geometric and thermal error compensation has been applied to an old Matchmaker FMS machine and this paper will report the geometric error compensation only.
Before the application of error compensation, this machine, due to being more than 10 years old, had to be refurbished first. It was found that the total volumetric accuracy improved significantly from 93.2 μιτι to 15.3 μιτι. This paper will also report the improvement of machine accuracy achieved in that process. The industrial partner has viewed this approach as costeffective.
THE FMS MACHINE AND THE PROGRAMME

The Machine Tool
Kinematically, the tool is positioned horizontally by 
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The Programme
The programme designed for the improvement of machine accuracy includes refurbishment and retrofitting of compensation. It was recognized that refurbishment was needed in order to achieve the repeatability required before the implementation of compensation. At every step the machine accuracy was measured in order not only to record the change of accuracy, but also to provide generic information of what can be achieved quantitatively. 
ERROR CORRECTION Error Measurement:
The relevant geometric error components were measured using a laser interferometer system, talyvels and granite square. In this measurement, the ISO 230 standard was considered. The geometric errors were measured along the full length of each of the axes with a proper interval that was chosen to detect micro movements.
Error Analysis:
The error analysis is conducted with the Error Simulation Program /1 / developed at the University of 
RESULTS
For the convenience of discussion, the following steps have been used in the text.
Step 1: before refurbishment;
Step 2: after refurbishment;
Step 3: compensated at university site;
Step 4: transported to company site, and
Step 5: compensated at company site.
For brevity, only limited results are included here.
The typical axis and volumetric accuracy and its position
The typical results for steps 1, 4 and 5 are listed in the following tables. Table 2 The results before compensation at company site (Step 4) Table 3 The results after compensation at company's site (step 5)
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Axis Algebraic Error (μιη)
Position
Position ( Table 4 The improvement of volumetric accuracy
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The improvement of volumetric accuracy:
Step 1 
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